Abstract. The progress achieved for the identification of stem cells inside human endometrium, determined us to perform a microanatomic analysis of the space distribution of its mesenchymal, epithelial and vascular structures. The phenotype changes of those structures especially inside the endometrium basal and superficial layer can offer microantomic information for the residence of stem cells. For evaluating the changes we had to analyze the space distribution and the organization of reticulin fiber structures. We identified and we named three types of reticulin structures: fiber reticular lamella as part of the basal membrane; reticulin sleeve around glandular structures as location for the Colony Forming Unit (CFU) and the perivascular reticulin sheath populated by endometrial mesenchymal stem-like cells.
T he recent discovery of cellular population with adult stem cell activity inside endometrium, draws attention to its importance for the endometrium regeneration and remodeling during the whole procreation interval. [1;2] The cyclic phenotype changes of the mesenchyme inside endometrium depend on many factors. They raised a lot of questions regarding: their synchronism, the origin of the epithelial, conjunctive and vascular structures during the regenesis interval; the determinant factors of the regeneration perenniality; the existence and the origin of stem cells and their implication in the genesis of the endometrium isogenic structures. [3; 4;5] 
Aims
The aim of the paper is to identify the phenotype changes of the endometrium mesenchyme, to evaluate the epithelial-conjunctive relations during the endometrium regenesis and to locate the endometrial stem cells residence.
Objectives
We proposed ourselves to achieve a microanatomic evaluation of the space distribution of the collagen type III fibers and of the tissue relations between endometrium epithelial structures and blood vessels on one side and the space distribution of reticulin collagen fiber (type III), on the other side.
Materials and methods
The study was performed on endometrium fragments harvested after hysterectomy (19 cases) and biopsy (45 cases) processed in the Pathology Department of the Filantropia City Clinic Hospital from Craiova during [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] . The research respected the professional ethic code.
The pieces obtained after hysterectomy were selected from women of procreation age (31-45 years old) that did not undergo any treatment with hormone based drugs three months before the surgical intervention. The endometrium biopsies were obtained from fertile women (22-36 years old) with normal menstruation. The tissue samples were harvested during the proliferative phase (day 4-12) and the secretory phase (day 13-26) from women that did not take any hormone therapy 30 days before the biopsy.
The fragments obtained after hysterectomy and biopsy were fixed in a 7% solution of formaldehyde buffered at a pH 7.3.
The tissue fragments were processed using classical micro anatomic methods of dehydration and paraffin inclusion. The sections were stained using Hematoxiline-Eosin, Van Gieson, Gomori and PAS.
The anatomic iconography was achieved after computer assisted acquisition and processing.
Results
The evaluation of the phenotype changes of the isogenic gland, conjunctive and vascular structures inside endometrium, as determinant factors of endometrium regeneration during the evolution cycle of uterine mucosa, imposes a good knowledge of the mesenchyme distribution especially inside the basal and compact endometrium layers and of the relations between the conjunctive tissue and the endometrium glands.
Micro anatomic analysis of the endometrium basal layer during the regeneration phase
On the serried sections through the uterine body wall stained using Weigert fuxine after Van Gieson method, we easily identified the endometrium stratum basale that has relations with the circumferential fascicles inside the myometrium muscle layer situated just underneath the mucosa (Fig 1 A) . The mesenchyme stroma of the basal layer is crossed by gland canals sectioned after variable planes. The mesenchyme cells have a circumferential distribution related to the gland tubes achieving "sleeves around glands". The spaces between adjacent gland tubes are occupied by the gland mesenchyme sleeves (Fig 1 A and C) . The spiral arteries inside mesenchyme stroma have paths parallel to the gland tubes (Fig 1 A and C) . When examining with the 40x objective we noticed picrofuxine collagen fibers between the spiral artery and the gland tube forming an arterial-glandular synfibrosis (Fig 1 B) . We visualized three concentric structures inside spiral artery wall: internal layer of vascular endothelium with long hyper chromatic nuclei; middle layer with pericytes with spheroid nucleus and homogenous structure; external layer with mesenchyme cells that present heterogeneous and ovoid nucleus (Fig 1 B) .
The wall of the gland tubes is made of a layer of prismatic epithelial cells with hyper chromatic ovoid nucleus located at different levels thus achieving a false stratified aspect (Fig 1 A-E) . The tube perimeter is surrounded by a layer of mesenchyme cells and collagen fibers (Fig 1 B, C, D) . In some places, the continuity of the gland tubes walls' is interrupted by proliferations involving the adjacent mesenchyme (Fig 1 A, C) . The epithelial cells frequently present mitotic nuclei (Fig 1 A, C, E) .
When examining with the 20x objective, the mesenchyme inside lamina propria mucosae has relations to the walls of the gland tubes on one side and to the muscle cells inside myometrium just underneath the mucosa (Fig 1 A, D) . With the 40x objective we noticed a large density of mesenchyme cells inside lamina propria mucosae; those cells present heterogeneous, hyper chromatic, long nuclei (Fig 1  E) . Picrofuxine collagen fibers form a luxuriant network around the mesenchyme cells (Fig 1 D, E) . There is continuity between the mesenchyme cells inside endometrium stratum basale and myometrium muscle layer underneath mucosa (Fig 1 E) . Micro anatomic evaluation of the endometrium compact layer during the proliferative phase The 2D reconstruction using 10xobjective over the serried sections through endometrium offer the possibility to trace the layer map of uterine mucosa and to evaluate the relations between the superficial and tube epithelium and the adjacent mesenchyme (Fig 2 A) .
When examining the endometrium compact layer with the 10x objective we revealed a superficial epithelium made of prismatic epithelial cells that have contiguity relations to the adjacent mesenchyme (Fig 2 C) . In some places the epithelium enters the mesenchyme from the compact layer forming gland tubes (Fig 2 A, B) . Additional information is brought by using the 40x and 63 x objectives that point out the relations between epithelium and mesenchyme. The inferior pole of epithelial cells contacts a heterogeneous transition territory belonging to the subjacent mesenchyme. On the Hematoxiline-Eosin stained sections we identified within that territory an eosin band between epithelium and mesenchyme (Fig 2 C) . Mesenchyme cells with long nuclei are visible inside the "transition territory" underneath the epithelium when examining with the 63x objective (Fig 2 B) . Inside the subepithelial mesenchyme we spotted numerous newly formed capillaries surrounded by mesenchyme cells (Fig 2 B, C) . The arteries inside the mesenchyme of the endometrium compact layer are surrounded by mesenchyme cells (Fig2 F) .
The involvement of compact layer in endometrium regeneration
The synchronism of the endometrium mesenchyme phenotype changes can also be evaluated by analyzing the argentic impregnation sections that offer micro anatomic arguments for the time and space genesis of endometrium layer from its mesenchyme (Fig 3) .
The space congruency of the endometrium micro anatomic and topographic layers can be noticed when examining with the 4x objective: stratum basale endometrii, stratum spongiosum (Stratum functionale endometrii) and stratum superficiale (Stratum compactum endometrii) (Fig 3 A) .
In stratum superficiale there are invaginations of the epithelium inside the subjacent mesenchyme (Fig 3 A) . The paths of those invaginations are sinuous and thus discontinuous achieving hourglass-like images (Fig 3 A) . This anatomic aspect is also present in stratum spongiosum (Fig 3 A) .
We examined the argentic impregnation sections with the 20x and 40x objectives during the regeneration phase and we noticed a "tesutus connectives compactus" as woven connective tissue that is crossed by numerous gland tubes and blood vessels (Fig 3) . In the mesenchyme "transition territories" near the gland tubes epithelium and the epithelium of the compact layer one can notice the organization of many forms of reticulin fiber structures: reticular fibrous band from the basal membrane underneath the epithelium; perivascular reticular sheath; reticulin sleeve for the progenitor mesenchyme cells. The fiber reticular lamella that circumscribes the gland tubes achieves a "band" that is situated at the limit between the adjacent mesenchyme and the epithelium of the gland tubes from whom it is separated by a clear space that corresponds to the other structures of the basal membrane underneath the epithelium (Fig 3 B) . We examined the fiber reticular lamella with the 40x objective and we found that it is made of spiral reticulin collagen fibers (Fig 4 C) that contact the walls of the adjacent reticulin network.
The reticulin sleeves form the walls of the compartments for the residence of colony forming unit. They are made of reticulin fibers that cross each other under variable angles and form a small-meshed network (Fig 3 D, E) . When we examined the serried sections through endometrium in regeneration phase we observed the phenotype changes of the reticulin sleeves in direct relation to the evolution of its colony forming unit (Fig 3 D, E, F) .
The fascicles of reticulin collagen fibers are distributed circumferential on the surface of the ellipsoid island represented by the colony forming unit (Fig 3 G) . While the colony forming unit grows, the reticulin network expands achieving a housing of reticulin fiber fascicles that cross thus forming a large-meshed network (Fig 3 G) .
The perivascular reticulin sleeve is easily identified on the argentic impregnation sections (Fig 4) ; at that level, a small meshed network is formed as the residence for the endometrial mesenchymal stem-like cells (Fig 4 A, F, H, I) ; equally, blood vessels are formed during an angiogenesis process (Fig 4 D, G) .
Discussions

Observations on the limits of classical micro anatomic methods
The regeneration and remodeling ability of the endometrium isogenic structures -stroma, epithelium (surface and gland epithelium) and blood vessels -determined many researches to elucidate the mechanisms that monthly regenerate the endometrium during approximately 35 years of woman's procreation phase. [6] The structural and functional changes inside endometrium were first mentioned in 1908 by Hitschman and Adler [11] . They were later classified and described by Schroeder (1928) [15] and Dubreil (1951) [7] .
The classical human anatomy books name stratum basale and a part of stratum spongiosum as locations implicated in endometrium regeneration and remodeling after menstruation [9;6;10] . The endometrium regeneration was explained by histologists by the participation of the remaining endometrium glands inside stratum basale after menstruation (J. Brux, 1982; V.V. Papilian, 1978 
Considerations on the progress achieved by molecular cell biology research
The use of micro anatomic methods for elucidating the endometrium regeneration and remodeling mechanisms was over passed by molecular cell biology researches that dealt with the involvement of progenitor stem cells in the phenotype changes of the isogenic structures inside endometrium stratum basale.
Nowadays, the researchers are concentrated on the endometrium stroma as a determining factor in the regeneration of uterine mucosa. The ability to regenerate or to induce regeneration was firs attributed to the mesenchyme stem cells (Padykula, 1991) [12] . Numerous problems were raised during the evaluation of those cells' contribution; they referred to their identity and genealogy, the specificity of the identification markers and to their location inside the endometrium stroma. Pittenger et al (1999) [14] drew attention to the large capacity for differentiation attributed to mesenchyme stem cells in adult individuals.
It has been stated that the main characteristic of those cells is to form self renewing colonies and to differentiate in vitro into descendents originating from mesoderm: adipocytes, chondrocytes and osteocytes (Pittenger et A controversy was the identity of the mesenchyme stem cell. It was suggested that mesenchyme stem cells would be similar to vascular smooth muscle cells, pericytes or endothelial-like cells. It was also established that the pericytes have phenotype characteristics similar to mesenchymal stem cells (Tintut et al, 2003) [19] . CD 146 -a marker for per vascular and endothelial cells and member of the immunoglobulin family -was used for the mesenchyme stem cells from bone marrow and tooth (Shi and Gronthos, 2003) [17] . It was proved that the markers CD146 and PDGF-Rβ are useful for the identification of mesenchyme stem cells-like inside endometrium and for their placement near blood vessels (Schwab and Gargett, 2007) [16] .
Inside endometrium stratum basale there is a population of mesenchyme stem cells responsible for the stroma and blood vessels regeneration (Gargett, 2007) [8] . It is considered that the stromal and epithelial stem cells inside endometrium have as a potential source the bone marrow (Taylor, 2004) [18] but they can also come from the residual fetal stem cells (Gargett, 2007) [8] .
Based on those researches, it is acknowledged that the rapid regeneration of the endometrium is possible due to the contribution of three types of endometrium stem cells: epithelial, mesenchyme and 
Evaluation of phenotype changes of the mesenchyme inside endometrium after reconsidering the classical micro anatomic researches
The results of our micro anatomic study on the endometrium regeneration and remodeling represent the evaluation of the phenotype changes undergone by the mesenchyme and an attempt to implement the stem cell system inside the endometrium stroma.
The analysis of the serried sections processed by classical micro anatomic methods: hematoxilineeosin, Van Gieson, Gomori and PAS, offered the possibility for the evaluation of epithelial and stromal structures inside the endometrium of women during procreation phase. Inside the stroma of the endometrium stratum basale we identified three types of reticulin structures (Diagram 1):
-Fiber reticular lamella underneath the epithelium, known in the international histology terminology as "lamina fibroreticularis"; it is present in the structure of the basal membrane underneath the epithelium; -Reticulin sleeve around glands -it is the residence for colony forming unit; -Per vascular reticulin sheath -it is made of a reticulin fiber network whose mesh is filled by per vascular cells identified by specific markers such as endometrial mesenchymal stem-like cells.
Those forms of organization of the type III collagen fibers ensures the support and location for the stem cells implicated in endometrium regeneration and remodeling that start in stratum basale. Equally, a luxuriant network of capillaries in the per glandular stroma forms by processes of angiogenesis and vasculogenesis.
Conclusions
1. The regeneration of the epithelial, conjunctive and vascular structures of the endometrium is initiated inside stratum basale after the formation of the initial superficial layer (stratum compactum endometrii) whose evolution determines the remodeling of the epithelial and mesenchyme structures inside stratum spongiosum (stratum functionalis endometrii).
2. The knowledge of the determinant factors for the endometrium perenniality during the woman's fertile interval is possible after the corroboration of the structural micro anatomic data to phenotype identification of stem cells.
3. In ontogenesis, the phenotype changes of the isogenic structures are possible after allowance inductions between mesenchyme and endometrial stem cells.
Diagram no. 1 Endometrial Stem/Progenitor Cells location
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The synchronism and the signification of phenotype changes inside the isogenic structures 4. The synchronism of those phenotype changes is achievable by the synergism of the interrelations between the epithelial, mesenchyme and vascular primordial.
5. The organization of the reticulin fibers (Type III collagen) inside the endometrial mesenchyme determines fundamental structures for stem cells: fiber reticular lamella from the basal membrane, per glandular reticular sleeve and the vascular reticular sheath.
6. Mistakes in the algorithm of endometrium regeneration and remodeling can lead to deviated structures -endometriosis, adenomatous hyperplasia and endometrium cancer.
